Abstract. Let K be an algebraically closed field, and let R be a finitely graded K-algebra which is a domain. We show that R cannot have GelfandKirillov dimension strictly between 2 and 3.
Lemma 1. Let K be an infinite field, and let D be a K-algebra which is an Ore domain with GKDim(D)
We induce the following order on the generators of D: a 1 > a 2 > . . . > a n . Let > be the corresponding deg-lex order on the monoid generated by a 1 , . . . , a n . Let W be the least subset of D consisting of monomials and such that every v ∈ D can be written as a finite sum v = u≤v,u∈W,fu(x)∈K(x) uf u (x). Note that W = W 1 ∪ W 2 ∪ . . . where 
..,it) (x) = 0. We can rewrite this system of equations as Bv = 0 where
and v is a column vector with coefficients from the set {0,
..,it) (x) = 0 for almost all d ∈ K. This is true for every t ≤ s. Since K is infinite we get that there is e ∈ K such that 1≤i1,...,it≤n e h(i1,...,it) f 1,(i1,...,it) (x) = 0 for every t ≤ s . Now
a i are as required, which completes the proof. 
Lemma 2. Let R be a finitely graded K-algebra and assume that R is an Ore domain with graded quotient division ring Q(R)
Proof. This follows from Theorem 1.15 [ 
Continuing in this way we get that dim
, which is impossible since GKDim(R) < 3. Since R is graded we can write R = n≥0 R n . There is a natural number α and 
Hence for all l we have dim
. Since R is a domain, then all these elements are linearly independent over K. This yields dim K R 2αs ≥ l 2 . Let a ≥ 1 be such that R a contains a non-zero element. Since R is a domain,
2 ) 2 . This holds for infinitely many s by Lemma 3, which is impossible since GKDim(R) < 3. [1] , D is finitely generated as a division ring over K. Then GKDimR ≤ 2. Let R = R ⊗ K K(x), where K(x) is the field of rational functions in the variable x. Denote the Gelfand-Kirillov dimension of R as a K(x) algebra by c. Then c = GKDimR. Since R is a domain and K(x) is an infinite field, it follows by Theorem 1 that c cannot be strictly between 2 and 3.
